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Interaction of chlorinated... B101/B186 1

- ’of the initial polyethylene were not chenged by chlorination and that it

. was maintainer’ olso after aminaticn. W%ith high chlorine content the

aminated products were dark-colored, insoluble oving to the cross-linking, | . .

-1 and easily dehydrochlorinated while forning C=C bonds. 1In the produot obe

. talned by reaction with anilin a weak 1600 cm"1 band proved the presence
~of aromatic rings.- Vinyl-, vinylidene-, or other alkene groups could not

- .be detected. In the reaction product with Di<n-butylamine, C-N bonds

(1073 on™') and C«C bonds could be detected (1600 - 1700 cn™" bands),
;.. These bands, however, were so diffuse that the alkene groups could not be
. identified. The reaction product vif:h,e.mmonia showed weak and 682 and

: 796 ’::m'1 bands, corresponding to the étfretching vibrations of the C<Cl .
" bonds aa a wide 1580 ~ 1700 m” band csused by the superposition of the -
1580 on”' NH, band with the CaC atretohing vibrations (1680 - 1620 ca”t). ;
* There are 2 figures and .3 tables. : E
i
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NEW POLYMERIC SCHIFF BASE‘S AND THEIR ELECTROPHYSICAL PROPER-
TIES (USSR) ' ' :

Davydov, B. E., B, A. Krentsel', Yu. A, POpov, and L, V, Prokof'yeva,
Vysokomolekulyarnyye soyedineniya, v, 5, no. 3, Mar 1963, 321-324,
S §/190/63/005/003/004/024

New polymeric Schiff bases with conjugated bonds and with a hetero atom in the
backbone have been synthesized by polycondensation of p-phenylenediamine
(PPDA) with 2, 3-butanedione (1), ‘terephthalaldehyde (I1), or glyoxal (III). The
polycondensation products of PPDA and I (polymer [-1), II ([I-2), or Il ([I-3 )
are black, brown, or yellow powders, respectively, All three are soluble in
sulfuric acid, and - [I-1 and [I-2, in formic and phosphoric acids also. IR
Specira indicate =C-C=bonds and a 1, 4-substituted benzene ring in [l-1 and
[I-3 and a methyl radical in I-1. X-ray analysis shows that [l~1 anq -2
have a crystalline structure and that -3 is amorplous, .J1-3 emits a single,
narrow EPR signal indicating the delocalization of electrons in the system of
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NEW POLY:ZRIC SCHIFF BASES (Cont'd] §/190/63/005/003/004f02k

conjugated bonds; IlI=1 and -2 emit no EPR signals, Heat treatment of
li-1, 112, and 1I-3 for 4 hrs resulted in the following losses in weight: -at
250°C, 12.87, 3.56, and 20 .9%; and at 300°C, 17,20, 5.16, and 27.40%, re-
spectively, Heat-treated [I~1 and -2 emit a single, narrow EPR signal,
probably because of further polycondensation, which results in a longer poly-
conjugation chain. The electrical conductivity (o) of the synthesized substances
is related to temperature by

g =0 e-AE/%liT. '
o
ot A ene B BRI R A “y <) = f Lem™ for. oo —
- ihermally treated [I-3;0,4 varied from 2.5+107** ohm~%cm™ * for thermally
treated [I-3 t0.1,1+107*%nmm~leem~? for [I-1. The study was carried out -
at the Institute of Petrochemical Synthesis, Academy of Sciences USSR.[BA)]

9, varied from.1810%ohm ?:em™* for M+2. to 3.2:107* ohm™
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“"8/190 63/005/004/013/020 o

B101/B220
" AUTHORS: grentsel', Be A., Semenido, G. Ye., I1'ina, D. Ye.
TITLE: Degrada.tio'n 61‘ polymers containing chlorine. 1I. Degradation

of chlorinated polypropylene

PEhIODICAL: Vysokomolekulyarnyye goyedineniya, ve 5, no- 4, 1963, 558-56%

" . TEXT: Chlorinated polypropylena (cpp) containing 3 . 75.25 % Cl was

heated in vacuo at 100 - 2509C and the gases avolved were determined
chromatographically, while the HC1 1iberated was measured argentometri-
cally. Up to 238°C only HCl is liberated in quantities increasing with
the temperature. The rate of CPP degradation is constant for the first
10 - 20 min, after which the degradation reaches a certain degree and then
censos at the given temperature. This is attributed %o possible ‘intra-
molecular and intermolecular dehydrochldrination, in the letter casge with
crosslinking. For the intramolecular process k, = A1exp(-21/RT), for the

intermolecular process kziu‘AzeXp(uﬁ‘?/RT), where E, { By b, > Ay Hence,

at low temperatures k2> k1, iniermolecular thydrochlorination gats in,and
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' pegradation of polymeIrs ees B101/DB220
gince HGL 1iberation from the orosslinked polymer 18 made difficult it
conaceo ot & given temperaturs. Tha mean affective activation energy ©
this dchydrochlorination jg E= B kcal/molae. CPP with 45 P €1, in which
thus all B atomd pound to tortisry € atoms arc aubstituted by C1, shows

tho lowost hest repistance. There are 6 figures and 2 tableo.

ASSOCIATION: Inatitut neftekhimichas}cogo cinteza AN SSSR (Institute of
Petrochemicel Synthesis of AS USSR) : ‘
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\UTHORSs .Krenkael', B. A., Ssmenido, G. Yery I1'ina, D. Te.,Shishkine, .
. 'Mo Vi . : . R . : , i - R
TITLE: _ Degradation of poiymera containing chlorine. II. Dehydro- - ‘*;

ohlorination nechanisn of ohlorinated polypropylene

o PERIODICALS Vysokomolekulyarnyye soyedineniya, ~;r. 5, N0 4y 1963, 564-567

TEXT: The IR spectra of chlorinated polypropylene ware gtudied efter
thermal treatment at 120 and 238°C. A comparison with the IR.spectrum of
polypropylene shows that chlorine substitutes mainly the H atoms bound to
the tertisry € atoms. Thermal treatment at 420°C hed almost no affect on
the IR spectrum. At 238°C, however, several bands were obeerved which con-
 firmed crosslinking by intermoleoular‘dehydrochlorination. A discussion of
the possible reaction procesaee'shows,that,a radical mechanism is improbably -
since its activation energys B © %3645 koal/mole, is higher than the activa~-
tion energy of‘dehydroohlorination, E=8 kcal/mole, and the radical
process sots in only above 140°C. Hence an jonic mechanism is assumed. .

The polarizing affect of chlorine induces pogitive charges at the a and{}
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Degradation of polymers ... B101/B220

¢ ‘atoms so that protons are knocked out and crosslinking sets in. The;-e
is 1 figure.

ASS5D0IATION: Insti tut neftekhimicheskogo sintezn AN SSSR ‘(Institute of
" Petrochemical Synthesis of AS USSR)

SUBMITTED: October 2, 1961
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AYRAPETYANTS, A.V.; VOYTENKO, R.M.; DAVYDOV, B.E.; KRENTSEL', B.A.

Flectric conductance mechanism in organic semiconductor polymers.
Dokl, AN SSSR 148 no.3:605-608 Ja '63. (MIRA 1612)

1. Tnstitdt neftekhimicheskogo sinteza AN SSSR i Institut polu-
provodnikov AN 88SR, Predstavleno akademikom V.A. Kar§inym.
(Polymers—-Electric properties) (Semiconductors
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STOTSKAYA, L.L.; XRENTSEL', B.A.

lene polymerizati
New date on the mechanism of athy

o;v a soluble catalytic system -—-Sn(C()Hf,)L 4 AlBrj
AN SSSR 151 no.31595-59% J1 163,

on in the presence
£ VCl . Doklo
MIRA 16:9)

micheskogo sinteza AN SSSR.
1. Inotitut neftelzgthylene) g(Polymorization) (Catalysis)

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826410(



"APPROVED FOR RELEASE: Monday, July 31 2000 CIA RDP86-00513R000826410

’?’"ﬁﬁfmww F?"T FRE ’id::r 5 ""’J‘mf‘zf AR AR TS & 15536;1

ALIYEV, A,D.; ARBATSK1Y, A,V., SHISHKINA, M.V.; KRENTSEL', B.A.

Stareocspecific polymerilzation of trans-i-phenyl-l,3-butadiens, o
Dokl. AN 8SSR 153 no.2¢333-335 N 165, (MiRA 16:12)

1. Institut neftekhimicheskogo sintena AN SSSR. Predstavlero
akademikom V,A.Karginym,
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KiENTSELY, Boris Abramovich; TCPCHIYEV, A.V., akedemik, otv.
red. [deceased]; FOVAROV, L. S., red,

{chlorinntion of paraffin hydrocarbons] Khlorirovunie
parafirovykh uglevodorodov, Moskva, Nauka, 19G4L. 157 p.
(KIRA 17:€)
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AUTHORS; Nasirov, F.ﬁi;xarpacheva,»G.P.; Davy*dov, B.E.;LKrentseL‘, .

T

. TITLE: Structure of the ‘soluble complex organcme
acetylene,pg;ymarizatiog_‘1

tallic catalvst?f.‘airlv RN

| SOURCE: AN SSSR. iav. Seriya khimicheskaya, no. 9, 1964, 16

| TOPIC TAGS: acetylene pclymerization catalyst, complex organomatal-
: lic catalyst, structure, chemical behavior, triethylaluminum, vana=~
. dium acebylacetonate;‘triethylaluminum vanadium acetylacetonate

. catalyst, tetravalent vanadium, divalent vanadium, magnetic suscepti-~

-, bilivy, EPR spectrum, magnetic moment, g-factor Tk

'ABSTRACT: The structure and the chemical nature of the active cen- = |

. ters of the acetylene pclymerization catalyst complex formed by o
reaction of triethylaluminum with vanadium acetylacetonate were

« examined. The catalyst, prepared by mixing VCygH;, 05 with a four-- B
i"fold excess'of>Al(GZH5)3min»benzene,ab roon tempe%%tare, appeared e B
. homogeneous. It was proposed that the formation of the active cata~' -
EExFic complex took place according to the reaction shown in the ¥
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enclosure in which the tetravalent vanadium was reduced to the di-
valent. The magnetic susceptibility and the EPR spectra of the
. vanadium acetylacetonate and of the complex were examined. The
- magnetic moment ftr VCioHy,.05, determined from the reverse molar mag-- -
g necic—susceptibility-pem%%rgture;(lZO-BOOK range) relationship, U
| was 1.67 ; for the complex, 3.83 . Similar values for magnetic - -to
i moment were calculated from g-factors obtained from EPR spectral RN
. date, confirming divalency of the vanadium in the complex. Orig.
i art, has: 3 figures and 2 equations. o ;

| ASSOGIATION: Iﬁstiﬁ&t'neftekhimichéskogo sinteza im. A.V. pochiyevéé B
. Akademii nauk SSSR (Institute of Petrochemical Synthesis Academy of .
" Sciences 88SR) K S

| GUBMITTED: 27danél ENCL: 01
sup CoDE: G& . NRREF SOv: 002 OTHER:; 004 g

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826410(



"APPROVED FOR RELEASE: Monday, July 31, 2000

354 !nﬂ@ﬂ#ﬁiﬁ#m%

",,::;',' .
kolaSs1s s Apaouseoo

v——nns B it

R e g nﬁ"*;twﬂﬂ e MY

ST 2L AL MBI T AT T

CIA-RDP86 00513R000826410

S _gmiﬁSMt_;y—' ST

.

, G,
| 2RIC )y — i / Jon

TN,

) = =t o ACyibTs
oo : i . o0 (19
7 et -.-,.-‘Jé’_,t;n +X
i U B “ ,“ . ; '
L i o CHy 2 o Y CH;
; TTAHGH T T AlGall)y AKGH 1
S — e D AKC :
: : - ACHy DR : t CH,
e ] A
VIC e, 4 zanciu)y ——= Vil
o= T e,
’ o) Hy' 3

de : ! ?
"Ml(.,ﬂsh " L co M(Q“d: o

. P ikl
iy 2 pe e

st s o A

APPROVED FOR RELEASE: Monday, July 31, 2000

CIA-RDP86-00513R000826410(



"APP

ROVED FOR RELEASE: Mond

DR el e ik

——

e

Gk
1 2
4

Lagm3SION UR: ARAORBAOZ T s/o204/64/004/001/00&3/0052
AT OIHS: SToLoRayR, L.L.; Leshcheva, I.Fe; yentsel',B.hie

' y tion in the
o17LE: Investigation of the ethylene polymerizatlion Treac
i prese;c{é of the soluble catalys® system Sn (c H) - Al3e - Vel

SOURCE: Neftekhiniya, V. 4, no. 1, 1964, 43-52

PAGS: ethylene olymerization, polymerization catalyst, Ziegler
22£§§y;t, solub{e ca%agysimsystem, vanadium containing catalystti
systen, cataelyst mecnanisn, polyethylene, catalyst component ratlio,
linear polymer, crystalline polymer, crystalline polyethyleng, IO
nolecular welght distribution, electron microscope, polyethg en )
ponocrystal, propylene polymerization, vanadium tetrachloride con
toining catalyst, tin tetraphenyl containing catalys?t

1PSTRACT: The poll erization of ethylene in the presence of the
soludble catalysv s§2tem was investigated to explain the pechanism gf
tae catalyst action end the characteristics of the polymer obta%na .
Zxanination of the catalyst component ratios indicated that a 1:1 .
ratio of AlXB:Sn(C6H5)4'results in a practically juactive catalyst;
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i1ts ectivity increases up to 2 2:1 ratio and remains. falrly constant
tnereafter. Interaction between these coumponents is_depicted by:
Sn(Cglz),, + 3:413r,— 2ML0eH-Ay + Sn(OgHe)pBr, + ALBry, whers AL3r
in elcdss of 2 moles remalns unTeacted. @ery small;améunts of VCl,
awe reouired since. an excess cau§es dearylation of the aluninum-
orgenic complex, Hith 1.2 x 10~ millimoles VOl a 25% yield of high
viscosity (2.80) polyethylene 1is obtained; with 8.08 pillimoles the
yield is sinilar but the viscosity oI the_material has dropped to
1.30; =nd with 0.06 millimoles the yleld suddenly drops to 5, and
the viscocity to 1.10. The second stage of forming the active
catalyst complex petween ALC He3ro and VClA,.which appears to require
the presence of mononer 1s dgp cted by:

Cl CHjye= CHsCally

| X " .
m—éém——fm—mak——hmduvaAmakﬂ,
. N (!1 . '_I ,'. . . . ' . .
a A © Cl opy—CHy— Gl
a i CH;——CH;—-—-——C.H; . 1 CHy P s
—.Cl_\‘/ , 1 Q=Y CH|=:CH;
‘ k: ’ l ‘ .
. o..a Ol ——imm—ABE el N B
, . . : .

noov : nt Br ~
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in investigaition of the properties of the obtained polyethylene shows
it is uurLCvlf linear, has a high degree of crystalliniiy, 2 high
fusion temwercture and very norrow molecu’ar welzht distribution. An
electiron microzcone study of the suvpermolecular structure disclosed
the presence of moaocrystals in unfractionated polyethylene, con-
_j.r..un\5 that groups of polymeric cihoins are uniforn not only in
tructure but in the size of the structural units. By comparing the
n operties of polyethylene obtained with dissolved catalyst systeus »
(i.e., the systen discussed and ~°id system with LiCla), and the
conventional heteroseneous Ziegler catalyst and the latter containing
the ftransision neta l salt VCl4, lud to the conclusion that the chen-
ical structure of the polyethylene macromolecule 1s not determined
by The soiudilivy of the poly'merization catalyst but by the nature
of the acvive growih center of the volymeric chain. Polyuerization
of »ropylene was unsuccessiul under the vaerious conditlons favorable
to etaylene polymerization. "Snectra vere taken in collaboration
with the laboratory of L. S. Polak in the Institute of Huclear
Faysics, HGU". "Zleoctron microscope investigations at eleotron

qud 3/4
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opiLcal magnlxicauions fron 2000x to 30000x vere conducted at the
./.a'r'nov" Pnysico Chenical Institute by M. V. Xonstantinopol'sk, to
whon the authors express thanks," Orig. art. has: 5 figures, 4
tebles and 3 equc.tions.. N
LSSOCIATION: Institut neftekxhinmicheskogo sinteza AN SSSR im. A. V.
Topchliyeva (Institute of Petrochemical Synthesis, AN SSSR)

SUZMITPED: 09Jul63 o DATE ACQ: 17Apr64 ENCL: 00
SUR CODZ: Ci NR REF SOV: 008 OTHER: 003
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AUTHOR: Dal', V. V.; Krentsel®, B. A. o B
TITLE: Egljmeriiationigg‘I;Hékene and l-pencéneq
catalytic system isobutylaluminum +TiCl sub 4

in the presence of the

SOURCE: Neftekhimiya, v. &, no. S, 1964, 741-746

TOPIC TAGS: ‘hexene;_pentéﬁe,fisqbutyl'nluhinum, titanium tetrachloride,
polymerization polyhexene, polypentene

ABSTRACT: The polymerization of l-hexene and l-pentenc (at 20-100C) was inves-
tigated with varying molar ratios of a complex organometallic catalyst system
based on Al{iso-C4Hg)3 and TiCl4, and the main regularities of the reaction were
established. The best conversion of monomer(70-80%) and a high viscosity of the
polymer (2.i-2.4 dlfg in decalin at 30C) were obtained at AlR3:TiCl4=2 and a tem-
perature of 20C. The resulting polymer was a semi-solid, rubbery ubstance.

X-vay analysis showed that polyhexene and polyheptene, which are amorphous at

room temperature, are partly crystallized on cooling to the temperature of liquid
nitrogen. ¥Fractional distillation of polyhexene and polyheptene showed that all:
fractions of the polymer are amorphous substances in a broad range of molecular

Card /2 '
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weights, since crystalline formations plasticized by amorphous parts could not be
detected, From the results of fractionation studies, distribution curves of
integral and differential molecular weight were plotted. The character of the

" differential distribution curves shows the high polydispersity of both polymers,

-~ while the maxima- of-the-curves -were-abtained at-low valuees of 2,.(0.17 for poly=- - - __

pentene and 0.75 for polyhexene), i.e. both polymers contained mostiy low- _
molecular weight substances. Polyhexene and polypentene are the last polymers in
the homologous series of l-polyolefins, in .which the spiral configuration of the
macromolecule is retained. They are an intermediate form between two types of ' ‘
crystallization: crystallization in the spiral form for polyolefins ranging from ©
polypropylene to polypeuntene, and the. crystallization of higher paraffins, such
as for polyolefins starting from polynonene. Because of their intermediate pos=~
ition, polyhexene and polyheptene alse differ in their properties from the other -
members of the series. Some hypothetical causes for the formation of only amor-.

- phous polymer and l-hexene and l-pentene ave advanced., Orig. art. has: :
6 figures and 1 table. ; -

ASSOCIATION: Institut neftekhimicheskogo sinteza im. A. V. Topchieva AN SSSR
(Institute of Petrochemical Synthesis, AN SSSR)
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PITLE: Effect of orientation on electrical properties of thermally greated i
polyacrylonit.rﬂe ‘ |

| GOURCES Vy%sokomolek\ﬂyarny%ye goyedineniya v. b, moe 1y 196k, g6-806 and VoP
half of spsert between p. 80 & 87

POPIC TAGS: polyacryloni‘orﬂe, fiber orientation, conductivitys activation energys
current carrier . \

ABSTRACT 3 Tho effect of thermally treated fiper orientation o1 the electrical ,
prooerties of polyacrylonitrile has been investigated and dzfta recorded 33 x-ray ;‘
1

\

greator orientation showed 8 greater conductivit,y. The acbivation enorgy wWas L
found to be indopendan‘o of the degree of orienbabions It may e assuned that the :

Cardl /2 . L ) , k

I 14

CIA-
A-RDP86-00513R000826410(



"APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826410

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826410(



REE
v

"APPROVED FOR RELEASE: Monda

ERESTORITREIReE.

July 31, 20

FOAL A e A A

00

b

CIA-RDP86-00513R000826410

R T e

Er o

23

aiid

: ACCESSION NRs AP4042795 $/0020/64/157/003/0611/0614

 AUTHOR: Davy*dov, B, B,; Korshak, Yu, V.; Krentsel', B. A,

' TITLE: Hydrazinolysis =— a new method for the study of the structure
"of nitrogen-containing polymers with conjugatad bonds

| SOURCE: AN SSSR. Doklady®, v. 157, no, 3, 1964, 611-614

; TOPIC TAGS:1 polyconjugated system, C = N bond, C = C bond, hydra-
! zinolysis, hydrazine hydrate, polymer structure, conjugated bond,
Epolyazine, poly%ulnoline. polypyridine, paracyanogen, acrylonitrile,
‘polymeric Schiff base

! ABSTRACTt Study of the structure of polyconjugated systems with

‘C = N and C = C bonds 1is difficult, owing to the impossibility of
.evaluating the C = NiC = C ratio from IR spectra and to the insolu~
“bility and infusibility of most compounds of the above systems, For’
. thesa systaema, study methods involving the breakinp of polyconjugated -
‘bonds and subsequent {identiffication of low-molecular products formed
'must be appliad, Mathods which permit a selective breaking of C = N

' bonds without affaecting the C = C bonds in aliphatic and aromatic
.chains are of special {nterest., The reaction of "hydrazinolyesis,"”
!Card 1/3
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!

lihvolving treatment of polymers at 100C with an excess of hydrazine
.hydrate in argon, has been developed as a method for studying the
'structure of N-containing polymers with conjugated bends. This reaction
'was applied to polyazines, polymeric Schiff's bases, polyquinoline,
‘polypyridine, paracyanogen

: N oN

| N
i - & | i

: G G
: AR
iand heat-treated acrylonitrile

i CH; H.s /
: \cu/c l_‘ \(“H/C \(I.H/
i . . o

‘It was shown that hydrazine is a specific agent which breaks the

.C = N bonds with the formation of low-molecular products, {.e., frag-
‘ments of the polymer chain, such as dihydrazones and amines in the case
‘of polyazines and polymeras of Schiff'a basos. The degree of hydra-~
.zinolysis depands on the structure of the initial polymer; the reaction
"Cord 2/3
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.proceeds more readily when the polymer is at least partially soluble
in the reaction medfium, It L{s concluded that the reactfon of hydra~
zinolysis can be applied as a new method for establishing the struc-
ture of polyconjugated systems with C = N bonds,

ASSOCIATION:T Institut neftekhimicheskogo sinteza Akademii nauk SSSR
{(Institute of Petrochemical Synthesis, Academy of Sciences SSSR)

fSUBMITTED: 06Fabb4 . ATD PRESS: 3067 7 ENCL: 00

SUB CODE: GG, OC ‘ NO REF SOV: 006 OTHER: 003
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GBYDERIKH, M.A.; DAVYDW, B.E.; KRENTSEL', B.A,

Thermal conversion of polyacrylonitriie. Izv. AN SS5R, Ser. khim,

no.4:636-643 165, (MIRA 18:5)

1. Institut neftekhimicheskogo sintoza im, A.V.Topchiyava AN 3353R,
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!AUTHORs Krentsel', B. A. (Doctor of chemioal asciences) ‘ : ¥ 7
W

--c-u..—t

TITLE: New polymera, 151:!1 conference on Kigh-“ole«ul&r-ﬁeigbt-%mpoundsé ‘
SOURCE: AN SSSR. Vestnik, no. 5. 1965. &5-106

- TOPIC TAGS: chemical coufe:-ence. polyuer. mmmleculer chemistry

- ,é?ﬁmﬁf i Tha Fifteenth Canfereme on High-Ma}.ecular-Weight Compounds was,
" held in Moscow: from 25 to 28 .Ianuary 1965, Some 1000 specialists from -

- -various parts of the Soviet Unfon participated. Ten introductory presenta-

tions were given on the mdin'trends of polymer investigation, end over = |

1150 papers were heard which dealt with the aynthesis of new polymers and ke

‘modification of known polymers. Exploftation of the expanding range of

‘monomers and radicany new synthetic methods was found to be the’ primary“ .
‘aim of recent research. S :
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. Significant effcrts have b

4 improved thermal stability combmed ‘with degirable mechanical preperﬁies. 5

: Heteroorganie substances appear to hoId the greatest promise in this respect {

N, S, N"ametl'in reported on a new method of polymerizatxon involving: f/

' ring opening of such compounds as 1, {, 3, 3~tetrasubstituted disilicacyclo~ , ' -

‘butanes and formation of high-molecular-we{ght silyl~-methylene polymers. /v .|’

: Such compounds may be regarded gs polyoleiins whose main chain containg/ - |-

%_'regalarly spaced silicon atoms, .- / T

S ’In gearching foz- purely orga.nic heat-resistsmt polymers, particular

" attention is being given to- polymers {ncorporating oxazole and frmidazole
rmgs in the main chain, M, M, Koton obtained & geries of heat-resistant ~. BE :

poiymers containing benzimidazole and ben?.ophosphozmidazoie lmks in the_;z_: R

‘main chain of the polymel‘,:/'—““ SRR
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, ‘ There were no reports devoted to the synthes:s of morganic pclymera, A
in spite of the fact that these substances show a2 numher of desfrable prop- R
et‘tl.es includmg hlgh thermal stability. N : e ek

: ~ Among the reports dealing with- studies and applications of polycorx- L
.jugated systems, A, A, Ber?{n‘s data on the activation effect of pararaag- .
‘netic particles of polymers ontaining polyconjugated systemz%m the reac~
‘tivity of compounds with n-bonding (Iocal activation effect} was of great e
‘interest, Paramagnetic particles are formed by quasi-radical polymeriza< - ;’{ -
,tun during the synthesis of these compounds, The presence of paramagnetic -
iparticles exerts a strong influence on the physical properties of such polymer
. systems, It is expected that polymers of this type will find broad application :
y ias thermo-oxidative stabilizers and catalysts for redox and other reactions,
: Among communications dealing with the gynthesis of polyconjugated systems
‘it was reported that onfum’ polymerization of ¥-chloromethylpyridine leads

'to the formation of a new type of polymer in which the cham of conjugaf{on
'contains atoms with formal charges. T ) T T

... Card 3/5
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'/ In his introductory paper devoted to the modification of polymers, "
M. A. Plate commented that the main feature of graft and block copolymers |
i’is the summation ofvthe properties of the components rather than their av- :
.reraging, , R R » o

| It was felt that a substantial shortcoming of the conference was the S
‘{absence of any papers dealing with stereoblock copolymers, . These are of .
_'special interest among block copolymers, since they combine both chemical” - |
-and configurational inhomogeneity. This makes it pogsible to obtain dif~ |- i
- ferent polymers from the same starting materials. Soviet research in this - |
.area was found to lag behind that in the United States; extensive studies in St

‘this field will goon be initiated in the Soviet Union,

A3

i Many cther topics were dsalt with in the numerous papers presented .
‘at the conference; The opfnion was expressed that, in the future, large = .
conferences should be held no more often than every three or four years,

e

with leading scientists presenting extendive review papers, -~ -
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| AUTHOR: Khutareva, G. V.; Kmntsel' B. A.; Shishkina, M. V.; Davydov, B. E.
‘ TITLE: Polyemiza.tion of acetylenecarbonflic act in the liquid and soli& phases

. SOURCE: Reftekhimtya, v. 5, no, 1, 1965, 90—96

- TOPIC TAGS: acetylenecarboxylic aetd, polymerization w&—_‘_‘
.l zetion, . organic semicanductor, semiconducting polymer L

- ABSTRA A stud;y has been made of the thermal, photo, ((and radiation-induced pohr- :
merize.tion of acetylenecarboxylic. acid in the liq_uid or sclid phese, or in solution:
r——————

- .....NA..«‘.‘—-. .-......, -—n ced T e EER

uc-c—coos-.~vc-c—nc=c—ac=c~ :
, T 'éooufi‘"*t!oou Tl

TN v hemeihn gt tme s b g o o -

The effect of polymerization ,édz'xéitiqﬂsr on the ""o'ccuttence of the side reactions of
; dehydration snd decarboxylation wag determined. If was found that radfation-in-
; ducad polymetization is & good prepe.rative method whereby side rea.ctions sre mini-

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826410(



"APPROVED FOR RELEASE: Monday, JuIy 31 2000 CIA-RDP86- 00513R000826410

SO TR ]

Bk

ERIHETE G ;.1‘}2?"&?—}&#?"&@%&.&&* It 30 7t ot S B NS

|, L 27ho0-£5 Con Dl L _
| ACCESSION RR: APSO06082 . . g

! mized. In radiation-induced po},ymeri.za.tion, “the product is a dark solig, soluble ﬁ
- in water, ethanol, and acetone up to degreex: of conversion of the order of 33%;
4t is radiation.resistant, but it is decarboxylated to form insoluble products by
{ “light in .equecus media and. by heat,  The pc]ymer gives an EPR signal and {8 a
. high-ohmic semiconductor (320 = 0.6 X107 ohm ¥ cn ). This vork was done in view. :

of the interest in a polymer which combines the proierties of & conjugsted §gstgm f{ ;rf

and those of & stiff-backbone polymeric electrolyte'/and which can he chemicm
1 formula. _ " {Sl&] !

modif‘ied.. Orig. e.rt has" S rigures, 2 tables. an

' ASSOCIATION: Iustitut neﬁ:ekhimicheskogo ﬁinteze. im, A. V. Topchiyeve. AN SSSR
. (Institute of Petrochent cal Synthesie AR sssx). s

SUBMITTED: 26Jun6h mcmsm oo o su COBE‘ oc, ac _
§o nss-'sov._ 000 o'mm oos L unm:ss 319a
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NASIROV, F.M.; KRENTSEL', B.A.; DAVYDOV, B.E.

Acetylene polymerization process with a soluble catalytic
system based on AlEt, and VO (acetyl acetonate)p. Izv, AN
SSSR. Ser. khim, no, g :1009-1016 65,

(MIRA 18:6)

: 1. Institut neftekhimicheskogo sinteza imeni Topchiyeva AN SSSR.
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VASILENOK, Yu.l.; DAVILOV, B.i.; ERENTSELY, B.A.; SAYHIN, Bel

Donor-acceptor interaction of halogens with polystyrene,
polyvinjltolnnne, and copolymers of styrene with ~ -methyl-
styrene and P—vlnylnaphuhulene. Vysokom. soed., 7 no.'l.:
626-633 Ap 65. (MIRA 18:6)

1. Gosudarstvennyy nauchno-iasledovataltakiy tngtitut polime-
rizatsionnykh plastmass,

s SRR
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AUTHOR:  Popov, Yu. A.; Davydov, B. E.; Kubasava, N. A.; Krentsel!, B, Aot 13
.EKonstantinov, I.. I, R S SR e ¢7 ,
! :

oo

N ITITLE: Syntﬁeéis'_ and-pi‘opezft_iés 'ot“l,poiyme'ric Schiff bases 1 ' . & 'vf’f' >

{SOURCE : Vysokomolékuiy&fhﬁé,isoyédineniy‘a, 'ir'."i', no. 5, 1965, 835-8L2
|TOPIC TAGS:  organic semiéggggg&g?z;” semiconducting polymer, polymeric Schiff base, -
jeleetrical property R R T ‘ '

ABSTRACT: = Ten new. polymeric Schiff bases have been synthesized and their chemical
structure, morphology; and principal properties have been studied (see Table ! of . - -
the Enclosure). The synthesis involved the polycondensation of p~phenylenediamine ‘1 R
lor , 2,6~diaminopyridine vith various dicarboxylic compounds in glacial acetic gefid ! -
tunder mild conditions which substantially prevented side reactions. The polymars’ jg o
Iwere yellow to black/materials inm some cases infusible up to kooc, showing high< | =
‘ohmic semiconductcr\groperties «- For the polymeric Schiff bases which gre contin- |
‘uously conjugeted, the activation energy for conduction was 1.7-——2.6 ev, -and for
those in which conjugationfbas dfsrupted by hetero atoms and -CHz~ groups, this
energy wag 3.1--3.06 ev. olysis of the polymers at 150—S00C under VECUUR ¥aS

Card 1N 7 | o

i

—————— et s st
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studied and hypotheaes asg’ to~the chemical reactions causing changes fn electrical . S
properties (tebulated fn‘the source) vere sdvanced. In ‘the LQQ-~500C range, these ,,:_;‘_;;,A B
‘changes vere ettributed to molecular’ rearrangement to form three~dimensional con-: ; '
Jugated systems. EPR spectroscopy ghowed that all the polymers gave & narrov signal

(7 x 101%—1 x 10!8 apin/g). ‘A substantial. effect of oxygen adsorption on elec~ |
trical properties was demonstrated, ususlly consisting in & drop in electrical con- -
.ductivity and & rise in activation energy. Orig. art. has: 2 figures 2 tables,
and 1 formula.. T [s¥]

ASSOCIATION: Institut aeftekhimicheskogo'sinteza COAN SSSR (Insﬁitute;§fifé£;o-m; R
chemical Synthesis. AK SSSR) . : o — —

i
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ALIYEY, A.D.; KRENTSEL', B,A,; FEDOTOVA, T.N,

Asynmotrical polymerization of trang-l-phenyl-l,3-tutadiene,
Vysokom. soed. 7 no,8:1442-1446 Ag 165, (MIRA 18:9)

1. Institut neftekhimicheskogo sinteza imeni 4.V.Topchiyeva AN SSSR.
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AMERIK, V,V.; KRENTSEL'y:=BeoAs:
Some regularities in the polymerization of bifunctional monomers
Usp.khim, 34 no.43653-665 Ap '65. (MIRA J..8:8)

ééséinstitut neftekhimicheskogo sinteza imeni A,V.Topchiyeva, AN
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AUTHOR: Davydov, B. E.; Zakharyen, R, Z.: Karpacheve, G. P.; Krentsel®, B. Ay
iLapitskiy, G. A.; Khutareva, G. V¥, = LTI ' ' IR

’ fTITLE: . Impeirment of coplanarity and conjugaetion ;Iin crystallizing polywers
'_'souam:: AN SSSR. Doklady, v. 160, ;m'.’a, 1965, 650-653 ' : \ﬁ;

: T o o )
;TOPIC TAGS: crystallization, conjugation, conjugated polymer, organic sentf conductor
isemiconducting polymer, coplanarityff DT

b A study has been made to determine to what extent crystallization gives .
irise to conjugation disruption due to impairment of coplanarity in conjugated i
fpolymers in the solid phase, and how it affects their optical, paramagnetic, and

:semic¢onducting properties. Thege properties were compared for 32 polyezines and
'polymeric Schiff bases. It was found that the properties which are typical of com-.
i Jugated polymers are exhibited to a greater extent by amorphots than by crystalline
‘polymers. Thus, in color, in IR spectra, and in the sbsence of EPR,crystalline L
‘polyezines are similar to their englogs conbaining O 8§, CHy, or OCH; groups between
'conjugated segrenta in the heckbone. A similar correlation, but Jeas marked, was
cin evidence for the polyveric Schiff bases.:JThis effec : alitntty on-cons
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‘an {ncrease in carrier mobility and e decrease in -

went A: V. Topchiyeve Akademii

for conduction, howeve
r the effect of crystal-
linity on semiconducting properties was interpreted,as]being determined fn each °
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/AUTHOR: ‘Khutareva, G. ¥.5 Brin, @. P.i Pgvydov, B. E,; Krentgel*, B. &.: . o :
{Krasnovskiy, A. A, —.(Corre;pondin‘g member ‘AR SS8K ’ ) ,' _ =3 . % .
{FITLE: ghetoéengiéizigg "ﬁrqpévxft‘ie‘afér'&;yéon,jugéted organic polymers 7 |
\SOURCE: A SR, Doklady, v: 161, no. 2, 1965, 399-tua

'TOPIC TAGS: - photosensitization,

conjugated double bond system, polyconjugated . 1
ipolymer, gscorbie acid, oxidation.-polyecronitrue‘. Schife's base, polynitrile, ¢
{polyquinoline ' ) R P : . L

' Ve fonte)  ouforifpoifert wr

B e U

‘ le | he oxidetion of ascorbic’ acid. The study ves
jprompted by the fact that photosenaitization was established for some

crystalline = .
‘orgenic dyes and phthalocyanfnes (sem‘.conﬁueting subatances with conjugated tonds}. , -
{The Harburg-BarcmﬁE%"mn?ie ric method vas applied to trace the kinetfcs of .
ithe reaction. The reaction wag

£on was conducted in aqueous ascorbic acid solution in the . KN
[Presence of finely powdered than 600 my), :
¥hite 1igat of an incandescent b TUThG fole i
“floving polywers we re used: therm BN AR
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inibited bY j11lumination UV Light > white 1ignt > red 1ight. The
itollovins observ ‘ made ont the phatqsensitizing affect of the txeat—treatednz
Ipolye.cronitrile: ) the presence of carbonized gtructures was not esseatial for
ot aisplayed a very ¥ photo~ .
2) the presence |
roni(:rile,heat :

i

;the effect, since one o
§senait.i.zing effact in the UV 1ight en
\ jor sbsence of cross links wes of no gpecial fnfluence, since polysc ‘
}  igreated in golution (which precluded tne formation of croas 1inks), displayed & :
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} Table 2. P:opertiea of smorphous polymers ‘of meChvi methacrylate i

Suggested | - Glass Denalty
' . chain con= - =} - at 30°C, Infrared
- Type | figuration RO : g/ml J value = |

BRI R Syndzocacuc; - i 1.1 . 100—1i5
4 IT.. - -Isotactic o 1,22 © 25—3%
CLIX ' Isotactie~ 7 60— ©1.20--1,22 L0—B0
P - syndiotactic T ' '
‘Conven-~ = Essentfally 104 - 1.188 1 95—100
tional = o random o o0 ’ S

Strong electmstaﬁc fmelds affbct not only the polymer structure bnt

alzo the MMA polymemzatmn kinetics and the molecular weight of the R

: polymer. ‘The authors state that MMA polymerization in stronger nlcctro- SRR |

‘ static fields Will yield PM‘TA specu’ncns with a predominantl ; =ynd1omct1f~
| structu o B . . -
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Journal of” polymer sc‘ence v. lx6 1960 59-6k.

%% Goode, W. E., F. H. ow»ens, R. P. Fellmann W, H. Snyder, and J. E. r'ocz-c..‘
‘Stereospecific anionie polymﬂrization of
_Journal of polymer science, v. lx6, 71960  317-331.:"
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4 ‘Orig. art. has. 2 fomulas, 2 tables. B
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ORG: Latvian Sta (Lat{riyskiy gosudarstvennyy universitet); Institute _
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TITLE: Structural changes in polyacrylonitrile during infrared 1rradiation‘;

SOURCE: ‘Elektrokhimiya, v, 2, no. 1, 1966, 117-122
TOPIC TAGS: polyacrylonitrile, IR absorption spectrum, eiectron spectrum

ABSTRACT: T4e purpose of this investigation was to study the effect of intense ra-
diation on polyacrylonitrile. The selective interaction of radiation on the vibra-
tional energy of individual groups of Polyacrylonitrile molecules was assumed. The
use of a concentrated IR beam was used to obtain a polyacrylonitrile film with
treated sections of a given gecaetric configuration and degree of conversion. Poly-
acrylonitrile film was obtained by redox initiation with an average molecular

UDC: 621.315.592 : 547 -
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weight of 23000-36000. The films were prepared from 3% polyacrylonitrile solution
in dimethylformamide and kept in vacuum to a constant weight. The film thickness
was 8-12 microns. The films were irradiated in 10~ 5-10~6 mm pressure chamber
through a quartz window about 100 mm from the light source. The spectra of irra-
diated samples were obtained in air at room temperature. Electronic absorption
spectra were taken on an SF-4 spectrophotometer and vibrational spectra were taken
on an IKS-14% spectrophotometer. It was found that infrared irradiation produces
significant changes in the vibrational absorption spectra of polyacrylonitrile. The
IR irradiation increases the mobility of hydrogen in tertiary carbon and facilitates
its migration to the nitrile group, >C=NH, which, in turn, produces intermolecular
cross-linking. The hydrogen band is formed between the >C=NH group and the neigh-
boring nitrile group. This scheme is supported by the appearance of the diffuse ab-
sorption band, shifted toward the 3.45 cm ! region, which is assigned to the valence

vibrations of the >N-H...NzC-group. Electronic spectra also indicate the forma-
tion of polyunsaturated bonds. The camparison of the vibration absorption spectra
ofmhumewuowthmutNRMMVnhmwedtmsmemmduinr
diated with IR show that both in their initial and subsequent stages, the conver-
sion process during IR irradiation differs from the conversions which take place
during thermal treatment.. Conversion of polyacrylonitrile during IR irradiation

Sl
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weight of 23000-36000. The films were prepared from 3% polyacrylonitrile solution
in dimethylformamide and kept in vacuum to a constant weight. The film thickness
was 8-12 microns. The films were irradiated in 1075-10"® mm pressure chamber
through a quartz window about 100 mm from the light source. The spectra of irra-
diated samples were obtained in air at room temperature. Electronic absorption
spactra were taken on an SF-4 spectrophotometer and vibrational spectra were taken
on an IKS-14 spectrophotometer, It was found that infrared irradiation produces
significant changes in the viorational absorption spectra of polyacrylonitrile. The
IR irradiation increases the mobility of hydrogen in tertiary carbon and facilitates
its migration to the nitrile group, >C=NH, which, in turn, produces intermolecular
‘cross-linking. The hydrogen band is formed between the >C=NH group and the neigh-
boring nitrile group. This scheme is supported by the appearance of the diffuse ab-
sorption band, shifted toward the 3.45 om ! region, which is assigned to the valence
vibrations of the >N-H...NiC-group. Electronic spectra also indicate the forma-
tion of polyunsaturated bonds. The comparison of the vibraticn absorption spectra
of pnlyacrylonitrile upon thermal treatment with those of the same material irra-
‘diatec with IR show that both in their initial and subsequent stages, the conver-
.sion process during IR irradiation differs from the conwersions which take place
during thermal treatment. Conversion of polyacrylonitrile during IR irradiation

!
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TITLE: Inveatigation of the crotonaldohxdé’polymerizatlon reaction
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SOURCE: Vysokomolekulyarnyye soyedineniya, v, 7, no. 10, 1965,
1713-1718 SRR AR

TOPIC TAGS: aliphatic aldehyde, polymerizstion, catalytic'polymafiza-
tion, polymerization catalyat, polymerization kinetics, polymer
structure

ABSTRACT: The polymerization of orotonaldehyde was investigated to
help elucidate the effect of the presence of different substituents
on the polymerization of acrolein, 'Polymerizations were run with an
anionic catalyst under nitrogen atmosphere in the -80 to -60°C temp-
ersture range. Sodium methoxide and sodium naphthalene complex was
shown to be an effeotive catalyst for polymerization on the carbonyl
group. Polymerization temperature signigicantly affects not only the
proceas kinetica but the structure of the polymer cbain, Polymer

UDC: - 66,095, 26"'678- Thly
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H yleld and polymer golecular welght increased with reduction of tempera-

} ture to -10 to -20°, The content of the free aldehyde group in the

i polymer decreased while the CH,CH=CH- side group content increased

B with reduction of temperature.” Maximum yleld was obtained with monomer

N concentration of 3 mol/1, The polymer obtained was predominently poly-
‘ acetallc, molecular weight 1,000 to 10,000, The absence of CH.CH-CH=

._ CH«0 units in the polymer was established by ozonolysis., The gffect of

H 8olvent on polymer yield and structure are to be studied further,

, Orige art, has: 3 equations, } tables and 5 figures,
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TITLE: Polymerization of agggzleneiin benzene on the Al(Cjlg

SOURCE: Vysokomolekulyarnyye soyedineniya, v. 8, no. 6, 1966

TOPIC TAGS: polymerization, acetylene, benzene, polystyrene,
R TALYST .

ABSTRACT: Polymerization of acetylene in benzene on the Al(C
a white powder which was soluble in chlorinated hydrocarbons
vents. The product was identified by IR spectroscopy as pol

ystyrene. 1 Measurements
of the intrinsic viscosity of the polymer in toluene at 25C indicated 'that its mole~
cular weight is comparatively low. It is suggested that in the experiment, benzene is

vinylated by acetylene to form styrene which 1s immediately p

'
!

CH=Clfy —CH— CHy—CH—CH—

';..ﬁc;qu;O"é) ‘, - é) @ |
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AUTHORS: Krentsis, R. P.j Gel'd, P. V., and Sercbrennikov, N. N.

TITLE: The enthalpy of chromium and some chromium ferroalloys &t high

temporatures

PYRIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiys,
no. 12, 1960, 5 - 11

TEXT: Only few data are available on the enthalpies and heat capac-

- ities of many ferroalloys at high temperatures, though such data are abso-
lutely necessary for engineering and thermodynamic calculations. The pur-
pose of the subject investigation was to obtain the missing data. Two adia-
batic mixing calorimeters of different type were used, a non-sealed. for the
range from room temperature to 1,000 - 1,200°C and a vacuum type for the
high range up to the melting pointj . the meggsurement accuracy was 172%'1n
th¥ range above 1,300°C, and 0.8% below that, the vacuum ufit had already

‘4%en described by N. N. Serebrennikov, R. P. Krentsis and P. V. qu'd (Ref.

1gavodskays laboratoriya", 1960, no. 1, 109). The obtained s were
duced to 0° in experiments with an ice refrigerator. Test resul\s are
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The enthalpy of chromium and some chromiu... A161/4133 N

pregented in the included table. Tho following metals and alloys were stud-
ied: aluminothermic Cr of (%) 98.66 Cr; 0.20 5i; 0.4% Al; 0.64 Fe; 0.036 C
and 0.007 P; non-carbon ferrochrone - 76.45 Cr; 0.35 Si; 0.14 Al; 0.26 Cs
0.008 S; nitrated ferrochrome - 77.75 Cr; 0.52 5i; 0.20 Al; 1.20 Np; 0.028
C and 0.014 S; an alloy - 63.91 Cr; 18.11 Al; 16.55 Fe; 0.67 Si; 0.024 C
and 0.004 S. Empirical equations have been derived determing the enthalpy
(AH;) and heat capacity (cp) with sufficient accuracy (1 - 1.55) for a
wide temperature range (from 273 to 1,873°K). The obtained enthalpy values
matched the data of other authors up to 1,100°C, higher on the aH and cp of
Cr rose smoothly to 1,600°C without noticeable ancmaly in the 1,300 - 17, 400°
range which might mean the absence of the a2 transformation in the ex-
periment conditions, or the mixing calorimeters not reflecting the low trams-
formation heat that had been determined by H. A. Martin (Refg 9: 2. Metall-
kunde, 49, 1958, 390), or the impurities suppressing the transformation.

The heat capacity of Cr at high temperatures considerably exceeded the
5.956 cal/g»atom»degree prescribed by the Dulong-Petit law. It 13 assumed
that the specific enthalpy of alloys should slightly increase with the addi-
tion of nitrogen. The temperature effect on the aH of both nitrated and
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molsine that ends ot 1,55C°. The melt-
H, the curve rises abrupily due to meliing tha , 55 E
stranole ~ the : the
ing point can be roughly determined oy Q..t..:..;)()lz..tln,:" /:hc e
solid vhese, which makes (with 75 accura cy) 130 cal/s. Figuse
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AUTHORS: Serebrennikov, N. N.; Kreatsts, 8010/B006 i
R. P., Gel'd, P. Ve e
R { \

TITLE: Device for Calorimetric Measurements in Vacuum at High

Temperatures 7\

PERIODICAL: Zavodskaya laboratoriya, 1960, Vol 26, Nr 1, pp 109 - 111 (USSR)

changes of metals and alloys at high temperatures ranging from
100 to 1700°C ig described. The device consistas essentially
(Fig 1) of a Skuratov calorimeter (Refs 1,2), a furnace for
sample heating, and an electric measuring unit. The furnace is
arranged above the calorimeter and is thermally insulated from
it. The sample is suspended in the furnace by a thin molybdenum=~
(or tungsten-) wire. On attaining the required temperature, the
wire is fused by awitching on an electric contact. The sample
drops into a conical groove in a copper block placed in the
thermostat. The temperature of the sample is measured by a
Pt-Pt/Rh thermocouple. Since the system is hermetically gealed,
tests can be carried cut in a correspondirng vacuum by applying
Card 1/2 a VHN-461 pre-~vacuum pump oI 4 N6 Lihedniuul pumpe Slight
27

ABSTRACT: A device for determining the heat content and the heat of phas@
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Device for Calorimetric Mesasurements in Vacuum 5/032/60/025 /01 /038/052
at High Temperatures BO10/B00S .

amounts of alcochol vapors are introduced into the system to en-
sure rapid heat exchange between sample and copper block. Heat
exchange is thus completed in 12-15 minutes. Electrolytic cop-
per samples (99.95% Cu) were used to calibAate the device. The

tonperature function of the change AH °c in heat contsnt of
highly alloysd E1481 steel was detexmlned (Pig 2). Up to 900 C

messurements wers carried out using the nonhermetical devize
described in references 1, 2, above 900°C, the present device
vag uaed. Above 1350°C the differential method was applied. Up
1 1330%, the courses of the curves of the hsa% content and *he
& .. ‘ic heat can be described by equations. The steel investi-
we L bLag a melting interval of 1350 - 3470°C. The heat of

is 65 cal/”C and the specific heat of the molten stwel
at 1470 = 1550°C 13 0.194 cal/°C. There are 2 figures ard
4 ‘uferences; 3 of which are Soviat,

ASSOCIATION: Ural'skiy politekhnicheskiy institut im. S. M. Kirova (Ural
Polytechnic Institute imeni S. M. Kirov)
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Translation from: Heferativnyy zhurnal, Mstallurgiya, 1961, No, 2, p. 3, # 2724

AUTHORS: W, Serebrennikcv, N.N,

TITLE: Studying the Enthalpy of Perrsalleys at Temperatures up te 1,600°C
PERICDICAL:  "Tr. Ural'skogo politekhn. in-te", 1960, No. 105, rp. 1% - 141
TEXT: A description is given of the design of an adiabatic vacuum calsri-

meter of a prehsating furnace and a cooler for determining the heat content A H of
c-mmercial ferroallsys, A Cr-Al addition alloy was investigated, containing (in #):
cr 63.91; Al 18.11; Fe 16,55; S10.67; C o.oeh& and S 0,004, The low tempsr-
ature branch of *he A\ H - T curve in the 273 - 973 K range 1s descriged oy inter-
polaticn polyncmial: [\ Hpon | = = 27.25 +0,0982 T + 0,04492 , 1077T2-T94.,5 -l =
and in the 1073 - 1473%K ra.r-(zé holds the linear dependence: {\ H3 1= - 64 F +
+0,203 T, The authors determined the temperature dependence ofzgénges tn AH of
Fe.Ti of the following composition (in %): T1 27.5; Al 6.7%; Si 4,%¢; C0,051;

P 0.025 and 8 0,020, (n the AH - T curve 2 break 1s observed at 1,200°C caused

card 1/2
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Studying the Enthalpy of Ferroalleoys at Temperatures up t5 1,600°C

ky the melting of polycomponent eutectice, Por calczulating £>H of Pe-T
273 - ) 47}JK range, the follgwing equaft, 1cr11 ie proposed: }{27)‘1 = -
+OO9809T+00}1401 . 1o}ré- 1011.7 T°

1 in r“ﬁ
25,61

—-—
B, L.

Translat>r!s note: This is the full translaticn of the original Russian abs-rass.
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AUTHOR: Serebrennikov, N. N“lﬁemm#__sl_&_ugd Gel'd, I V. 1007/1207
TITLE: Device for determining heat content (enthalpy) of solid and liquid alloys or steels

PERIODICAL: Referativnyy zhurnal, otdel'nyy vypusk. 32. IzmeriteI'naya tekhnika, no. 12, 1962, 44,

abstract 32.12.424 In collection “*Fiz.-khim. osnovy proviz-va stali” M., AN SSSR, 1961,
287-292

TEXT: A vacuum-type adiabatic calorimeter is described for determining the thermophysical parameters
of various metals and alloys. The device comprises a calorimeter, furnace for heating test specimens,
and electric measuring instruments. The device, working on the mixing principle, permits measurements up to
1500-1700°C, the study of the temperature dependence of enthalpy and specific heat of steel in the range
from ambient to melting temperatures, and determination of the heat of melting (fusion). The method of
calibration and checking of the device is outlined. Results are reported on investigations of the temperature
dependence of cnthalpy for 31572 (E1572) and 18XHBA (18 KhNVA) stecl grades. The course of the tempe-
rature dependence was found to be different for the steel grades investigated. Large inclusions of carbon and
alloying elements markedly decrease the initial melting point (1375°C for EI572 steeland 1485°C for IBKhNVA
and widen the range of the melting temperature (by 125°C and 40°C for the EI572 and 18KhNVA steel
grades respectively). The melting heat was found to be 57 cal/g and 60 cal/g for the investigated steel grades.
There are 4 figures and 7 references.

[Abstracter’s note: Complete translation. ]
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AUTHORS Serebrennikov, N.N., Gel'd, P.V., Krentsis, R.?,

. ‘\‘———"‘—'—‘_———"‘\
TITLE; Heat Content of Ferroniobium and Ferrotitanium at High Temperatures
- PERIODICAL; Iz;/estiya vysshikh uchebnykh zavedenly, Tsvetnaya metallurgiya, \%
1961, No, 1, pp. 82 - 87

TEXT: The specific heat content of ferroniobium and ferrotitanium as a

function of variable temperatures was studied within a range of 0 - 1,600°C (Rer.
1, 2, 3) in non-hermetic and vacuum calorimeters, The data obtained were reduced
to zero degrees (standard conditions) on the basis of auxiliary tests made with

the aid of an ice cooler (Ref, 1). Results obtained are given in the table below:

' Results of measuring A H;’ of ferroniobium and ferrotitanium

APPROVED FOR RELEASE: Monday, July 31, 2000 CIA-RDP86-00513R000826410(
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Heat Content of Ferronjobium and Ferrotitanium at High Temperatures

1 Tests made on ,
Deppounobuft
& vacuum device FerrnniahiuLpp Ko ) Ferrotitar?fﬂ%mm"
without erucihbles “ug A 'x“/z . t
v or x4 Y » Cc AH, xaalz
4 2 Tests made on - cal/e.
2 vacuum device 203 1.929 21.06 2
. 7 8 617
with crucibles 2829.'13 g?gg 1628'35 2:13'%9
/A 20,41 199,4 : 25,66 °
;mg.s 3098 2059 23'5?
ot i o i
soLl 36 5 5,
5%.:’ 52,75 702,6 . 181,33
2998 65.25 £00,5 1187
we | o L
lg}g.s :?giﬁ 100 o \
| 1031 :
. 107 1315 1in %i?
}g‘l)g: }jg.e 12021 1906
58.4 -
1400t 168,9 lgw; el
1500t 192.6 H% 3
18501 1956 15082 ng

Card 2/7e o . = S 379.1
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Heat Content of Ferroniobium and Ferrotitanium at High Temperatures

Commercial ferrcniobium melt of the following composition was investigated (in %)

58,55 Nb;  17.09 Pe; 7,40 Ti; 10.91 81; 1.17 2r; 0.53 Cr; 3.34 AY; 0,09 P;

0,042 cu ard 0.011 8, 'he ‘emperature dependence of the experimental heat content,
illustrated by Graph 1, shcws that in the témperature range investigated, no notice
able ancmaly of the heat content Was observed, The experimental data can te ex-6
pgessed by thf empiric formula A H273_1 = -30.28 + 94,55 , 103 T + 14,67 . 10°

™ +920 , 7~ cal/g which, with an accurazy of up to 1.5%, is correct for a range

of 273 - 1,873°K. It results from this equation that the true specific heat capa-

city of ferronisbium is C_ = 94,55 . 10-3 + 29.34% . 106 1 _ 920.7-2, cal/g,

degree in the same temgerature range, Using characteristics of(y, Ti which are ap- ‘0
proximately equivalent to Ti preperties in the alloy, and taking into account the )\
heat content of silicon and niobium, a satisfactory agreement between experimental.

ly determined A H values and those calculated by the rule of additivity, Formula

a Hogq = 0.59 Al +0.11 Aﬂs1 +0,19 A Hoype * 0.04 AHy, + 0‘07L\HM1

The calculation method described 1s recommendsd to determine the heat content of
commercial ferroniobium. The heat content of ferrotitanium containing 1) (in %);

Card 3/7
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Heat Content of Perrentobium and Perrotitanium at High Temperatures

27.5 Ti; 6.74% Al; b4 .30 si; 0.051 G; 0,025 P; 0,020 S ard 2) 19.% 1; 3,07
S1; 3,66 Al; 0.08 C; 0,03 8 and 0,04 P, was investigated in a vacuum calori.
meter at temperatures over 1,000°C and in a non-hermetic calorimeter at lower tem.
peratures, The temperaturs dependence of the heat content 1s illustrated by Graph
2., At a temperature cver 1,270°  when a liquid phase was formed, the heat con-
tent was determined by the differential method using alundum zricibles whose tem-
perature dependence of heat capacity was previscusly studied for 700 to 1,600°C.
Tne latant malting heat was found toc be 115 =al/g, which was somewhat higher than
that recommended vy Kubashevskiy and Evans (95% 10 cal/g) (Ref. 4), To check the
aprliecability sf ‘“he Kopp-Neuman law, data on tle temperature dependence of AH Pe
(Ref, 4); AH 1 (Ref, 5), ZlHAl (Ref, 4), and Zkﬂ”Ti (Ref, 9) (see Pigure 2) were
used, The calculation of the additive sum of heat contents was performed for an
alloy of simplified compositicn (27.5% T1; 61% Fe; 4.5 51 and 7% A1). Caleulat-
ed values of OH) .44 and experimentally values (ngexp) disagree by abcut 13%
at 600 - 800°C. “therefsre experimental data were compared with characteristics

of high temperature iron and titanium modifications using for z’Pe results given
by Darken and 8Smih (Ref, 10). Resulis obtained from additicnal tests with tech-
nically pure P1 and Ti 1odide (Pigure %) show that over 880°C the heat con%ent of

Card 4/7
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Heat Content of Ferroniobium and Ferrotitanium at High Temperatures

f-T1 increases linearly with temperature, i.e, its heat capacity does not depend

on temperature and amounts to 0,164 cal/g.degree, These measurements prove the
Insufficient accuracy of Backhurst's data (Rer, 9) obtained with the aid of a,
high-temperature adiabatic calorimeter, The results obtained by the authors are

in a better agreement with data given by Golutvin (Ref. 11) and can be success-

fully employed to check the applicability of.the Kopp-Neumann law, However, the
discrepancy between experimental data and those obtained by the rule of additivity

is still 10% at 600 - 800°C and is explained by the arbitrary selection of the

heat content of Ti, Fe and Al, The empirical processing of experimental results

makes 1t possible to recommend the following equation to calculate the heat content ‘X
of ferrotitaniumg 3 6.2
HT273 1= - 25.61 +98.09 , 10~ + 34,01 ., 10°7° . 1012 77! car/g

correct with 1,2% acourasy for a temperature range of 273 - 1,573%K, Consequently
the heat capacity of the alloy varies wigh temperature in accordance with the
equation C, = 98,09 . 102 + 68.02 , 10-0T + 1012 T-2 cal/g , degree., The data
submitted show the connection of thermophysical and structural characteristics of
alloys and demonstrate the errors which may arise when using the rule of additivity
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Heat Content of Perroniobium end Perrotitanium at High Temperatures
without previously establishing its applicability, \)<
- o
Polytherm AH of ferroniobium from results of 200 .AH". 600
tests made on mg-hermetic (1) and vacuum (2) T 0ur M N
devices, Dotted line - additive curve ez M i
i ol v
S200) Jea0 S-
g <
“ 3 1 >
X ol s Ha00 ®
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400 &0 1200 1600
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Heat Content of Perroniobium and Ferrotitanium at High Temperatures
A —r e mr—r= $)0
Figure 2 . L

Polytherm A oy of ferrotitanium obtained from tests: |
1) on a non-hermetio device; 2 - on & vacuum device
without crueibles; 3 - on a vacuum device with crue-

cibles; 4 . Serebrennikov's and Gel'd's data (7). 3w}
Dotted line - additive curves, ’ N
. ' 2 ;100 ». ’

Pl

(SR VS T 1 Jo
T R TR T \/
U T
There are 1 table, 4 figures and 11-references: 9 Soviet and 2 English.
ASSOCIATIONS: Ural'skiy politekhnicheskly institut (Ural Polytechnic Institute)
Kafedra fiziki (Department of Physics)

SUBMITTED; April 25, 1960
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S/148/61,/000/003/001/015
A161/A133
AUTHORS: Serebrennikov, N. N., Gel'd, P. V., Krentsis, R, P.

.TITLE: The enthalpy and melting heat of steels. Medium-alloy And high-alloy
. steels

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy. Chernaya metallurgiya, no.

3, 1961, 5 - 10 v’
—

TEXT: The article is the second of two presenting the results of an

experimental investigation. The first, by same authors, contained data on

carbon and low-alloy steels (Ref. 5: Iav. vyssh. uch. zavedeniy. Chernaya

metallurgiya, no. 11, 1960). A degoription of the insting equipment and tech-

niques had been given in three former publications, two in 195k, and the latest

in 1960 (Ref. 31 Zavodskaya laboratoriya, no. 1, 1960, same authors). Saeven

steel grades were studied, four of austenitic and three of ferrite-sarbide base

type. References are made to parallel studies by J. Patiison and T. Lonsdale

(Ref. 4: J. Iron and Steel Inst., 183, 1956, 284) and I. Backhurst (J. Iron

and Steel Inst., 189, 1958, 124). Alundum orucibles and the differsntial method

were used for studles at temperatures above 1,300 - 1,4000C, and the enthalpy

Card 1/2
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5/148/61/000/003/001 /045
The enthalpy and melting heat, of gteels. Medium-alloy .« +A161/A133 :

variations were determined with an ice shiller. Tne clemical composition of the o
1nvéstigated 7 steel grades is 8iven in & table. A drastic difference was stated et
in the behavior of austenitic and ferrite-carbide base steel types, which is " :
explained by the. different heat capaaity of gampa iron in austenitina steels and
alpha iron in the ferrite-carbide grade(prior to the eutectic transformation tem-
perature), No comparison is made with the data obtained by the mentioned’ non- o
-Soviet experiments and a German one (Ref. 7: p. Uberhoffer, W. Grosse, Stahl u. L~
Eisen, 47, 1927, 570) in view of different steel compositlons tested, but consider-

able errors in the I. Backhurst data are pointed out. The conslusion 1s made

that obviously the melting heat may vary sonsiderably with variations of the steel
composition. In the austenitiq group the heat capacity of metal obviously depends

mainly on the nickel content. The other conolusion 1s that the additivity rule

can.be considered ag ¥erified and the Kopp-Neumann ruies Mmay be applied for steel

ih the solid 8tage.There are 3 figures, 5 tables and 7 referencest 4 Soviet-bloe

and 3 non-Sovig%-bloc. The itwo references to English-language publisations read

as follows: J. Pattison, 7. Lonsdale, J. Iron and Steel Inst., 183, 1956, 284,

and I. Backhurst, J. Iron and Steel Inat., 189, 1958, 124, '

ASSOCIATION: Ural'skiy politekhnicheskiy institut (The Ural Polytsahnic Institute)

EW: June 11_, 1960
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SIGBSINIKOY, N.N.; GIL'D, P.V.; LiLFTSIS, 2.P.

————

leat content of furroniobium and ferrotitanium at high
temperatures, Izv, vys, ucheb, zav,; tsvet, moet. 4 no.l:82

| 87 161, (i1, 34:2)
1, Urallskiy politeihmnicioskiy institut, kefedra fiziti.
(Iron-niobiun alloys~~Thor al troserties)
(Iron-titinium alloys—-Thermal Froperties)
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5/263/62/000/011/014/022
1007/1207
AUTHOR: Tsiovkin, Yu. N. and Krentsis, R. P

TITLE: Low-temperature adiabatic calorimeter

PERIODICAL: Referativnyy zhurnal, otdel'nyy vypusk. 32. lzmeritel'naya tekhnika, no. 11, 1962, 41,
abstract 32.11.320. “Tr. Ural'skogo politekhn. in-ta”, sb no. 114, 1961, 75-80

TEXT: Aninstallation is described consisting of a copper container immersed together with a heat exchan-
ger in a Dewar vessel filled with a coolant. 18 vacuum-tight copper conductors pass through the heat
exchanger where they are wound around an internal sleeve directly connected with the coolant;; through an
opening in the upper flange of the heat exchanger, the conductors are connected with a drum fastened to
this flange. The drum is provided with a box filled with needles intended to simulate a thermodynamic
black body. Both the screen system for preventing the heat exchange and the calorimeter representing a
thin-walled closed copper cylinder are fastened to the drum by means of a plexiglass ring. The heating ele-
ment is made of 0.07 mm gage constantan wire. The tempeiature within the calorimeter is measured by
means of an electric-resistance platinum thermometer. The heating time is determined by means of an
electromagnetic relay which, simultancously with the connection of the heating element, delivers the signal
from a quartz generator to the input of a measurement-conversion unit. An automatic potentiometric device
permits the recording of a continuous *“temperature versus time” curve. Measurement of specific heat at

Card 1/2
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Low-temperature adiabatic calorimeter S/263/62/000/011/014/022
1007/1207
a given temperaturc takes one hour; the over-all error in determining the energy fed to the calorimeter
heating element does not exceed 0.1 %, v

[Abstracter’s note: Complete translation.]
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s/148/62/ooo/011/001/013 x

| , £071/E151 %
AUTHORS 3 Krentais, R.P., and Gel'd, P.V. ' )
TITLE: on the thermochemistry of iron silicides, heat

capacity, enthalpy and entropy of Fe3si

A?ERIODICAL: Izvesflya vysshikh uchebnykh zavedeniy, Chernaya
; metallurgiya, no.l1l, 1962, 12-19 ° )

TEXT: In view of the absence of reliable data on the effect

of temperature on the heat capacity, enthalpy and entropy of iron

silicides, and also that of their phase transformations, the
authors carried out some new determinations of DHy Cp and S
of pure iron silicides. In this paper thermochemical constants of
Fe35i are reported for completely ordered (checked Ey optical and
X-ray methods) materinls. Low temperature (55-300 K) determina-
tions of heat capacity were made in an adiabatic calorimeter, -
using solid and liquid nitrogen and ice as cooling agents. ’
Enthalpy (O - 1500 °c) was ijnvestigated in mixing adiabatic
calorimeters. The experimental procedure is described in some
detail. In all cases experimental errors were about 1%. The
tempernture-enthalpy curve 'is characterised by three distinct
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s/126/62/013/002/019/019
18 10¥1 E039/E135
AUTHORS ¢ Krentsis, R.P.[ and Gel'd, P,V.

TITLE: The thermal capacity of iron silicides in the range
55 to 3G0 °K ,

PERIODICAL: Fizika metallov i metallovedeniye, v.13, no.2, 1962,
319-320
TEXT: The temperature dependence of the thermal capacity of
the silicides of iron (FezSi; FesSiz; FeSij; FeSip; and
FeSiop ) was studied with the aid of a low temperature adiabatic
calorlmeter. The alloys were produced by melting single crystal
silicon and reduced iron in a quartz crucible under argon in an
induction furnace, Subsequent heat treatment produced
practically single phase alloys. The samples were then ground in
an agate mortar and transferred to a calibrated calorimeter for
thermal capacity measurements., For FexzSi and Fe:zSi the
experimental values of entropy are greater than the calculated
values, while in the case of FeSip and FeSij 33 the calculated
values are the greater. Good agreement is obtained for FeSi.
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s/126/62/013/002/019/019
2039/E135

The temperature dependence of the average atomic thermal Capacity
is shown graphically, The curves fall into two groups. In the
first group belongs the ordered solid solution of silicon in

iron Fe35i and FesSiz., 1In this case there is little deviation
from the calculated curve and they follow the Dulong and pretit
law as in the case of iron. In the second group Fesip and
FeSis 34 the thermal capacity does not conform to the calculated
curve but becomes even less than silicon at low temperatures
(below about 100 9K). In the case of FeSi the thermal capacity
curve fallsg steeply with decrecasing temperature, becoming less
than silicon at about 80 9K while at temperatures above 200 ©°x
its thermal capacity approaches that of iron. No anomaly is
observed in the thermal capacity curves in the temperature range
55-300 °K for the materials studied,

There are 1 figure and 1 table, )<

The thermal capacity of iron .,.,

ASSOCIATION; Ural'skiy politekhnicheskiy institut im, S.M.Kirova
(Ural Polytechnical Institute imeni s, Kirov)
SUBMITTED:  May 29, 1961
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KHEPEIA, K.
Czechoslovakia
Childrent's Pulmonary Department of the Thomoyer
Hospital in Prague —-- Prague (D¥tské plicni
odd¥leni Thomayerovy nemocnice v Praze —- Praha);
Director: Z. ROTTER, IlUDr.

Frague, Rozhledy v Tuberkuldse, No 1, 1963, pp 48-54

"Tuberculosis in Children and idolescents Caused by
Primzry Resistant llycobacteria."
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S/126/63/015/001/007/029
E111/E183

" AUTHORS : Geltd, P.V., and Krentsis, R.D.

TITLE : - Some thermo-physical characteristics of iron silicides

PELRICDICAL: Fizika metallov i metallovedeniye, v.15, no.l, 1963,
- 63-71

TEXT: I'reviously obtained data on the specitic heats and

. -]
entroples of Fejsi, Fessi3 FeSi, FeSi and Fe512 33 at 55-1925 K

are used to calculate the characterlstic temporatures and .
entropies of melting of these compounds, A comparative analysis of .
these properties in relation to the composition and structure of

the compounds is presented, and certain specific features of the
melting process and short-range order in liquid iron silicides are
discussed. An iron monosilicide crystal can be considered as made
up of FeS5i groups, with both metallic and covalent bonds, and this
is reflected in the temperature dependence of the specific heat of
FeSi: with falling temperature gradual "freezing" must occur of
atomic vibrations in these quasi-molecular groups and they begin to
oscillate as closed units, Both thermal and electrical properties
card 1/3
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of the higher silicides of iron confirm that here inter-atomic
bonding is unequal and conditions for producing lattice vibrations
are different, Both heats and entropies of fusion show J//

Some thermo-physical ...

considerable deviations between observed values and those
calculated by some of the usual methods., The experimental data
indicate that on melting iron silicides not only is the long-range
order destroyed, but a substantial change occurs in the nature of
the interaction between particles, character of structural units
and degree of short-range order, This applies particularly to
Fez5i in which some of the metallic bonds change to covalent on
fusion; as a result, stable, quasi-molecular FeSi groups are
formed. Fusion of a-lebeauite is similar, but in the case of mono-
silicide it consists merely in a certain structural disordering of
the system, The authors emphasise that the evaluation of the
extent of disordering during fusion solely by analysis of the
relative deviation of the latent-heat values from the additivity
law is adequate only when no substantial change in the nature of
particle interaction occurs,

There are 3 figures and 1 table,
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ASSOCIATION: ypays Elll/g 15 001/007/029
' allskiy polit
(Ural po} ekhnicheskiy j,
SUBNTTTE olytechnical Institute l;;::‘iltsim. S.M. Kirova
LD: June 11" 1962 .A\!o KiI'OV)
|
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KRENTSIS, R.P.; GEL'D, P.V.; KALISHEVICH, G.I.

e T P

Theriochemistry of iron silicides. Heat capacity, enthalpy and
entropy of FeSi and FesSij. Izv. vys. ucheb, zav.; chern. met,
6 no.9:161-168 163, (MIRA 16:11)

1. Uraltskiy politekhnicheskiy institut.
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KRENTSIS, R.P.; GEL'D, P.V.; KALISHEVICH, G.I.

T Thermochemistry of iron silicides, Heat capacity, enthalpy and
entropy of lebeauite, Izv, vys. ucheb, zav,; chern. met. 6 no.ll:
146-152 '63. ' (MIRA 17:3)

1. Ural'skiy politekhnicheskiy institut.
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KALISHEVICH, G.I.- GEL'D, P.V., KRuNTSIS, k.P,

Heat, capacity, enthalpy, and entropy of ccbhait monosilicide. i
Teplofize Vyse. tempe 2 Nooislé~20 JaF to4s (MIRA 27:¢3)

1. Ural’'skiy pelitekhnichesk:y inatitn:,
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KRENTSIS, R,P,j RADOVSKIY, I.3.j GEL'D, P.V,; ANDREYEVA, L.P.

Phase converalon of MngSi3e Zhur, neorg, khim. 10 no,912192-2193
S 165, (MIRA 18:10)
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Gitton, temperatuy

dependence., heubh capaniiy

| ABSTRACT: The magnetic suseeptibility and olestrical condugtivily of Mnglig were studied in

e pange of 20 - 300K Meaguremments were jaken op n pure, sivgle-phase ailiclde enmple

annealed for 24 he at 900C. The magpetic susceptibility wag meagt rod by the Faraday method

: in fields of 1000 Oe, and the electrical resistance by the standard compensation mefnod, - The

: sngnlts are shown in Fig. 1. ‘The heat capacity values show distinct anomalies aronnd GO,

The somewhat stretched temperature intervals of the anomaiies of . and £, which aitain 20

degrees, are probably due to the fact that the measurements were taken undar dynamic

conditions. Above the transition point, the magnetic susceptibility of MngSig rapidly decreages

with rising temperature; the Curie-Welas law ia followed closely in this region, and it follows

that popr = 3.9 g . The regialance grows fairly rapidly with temperature, indicating that

the conduction is metallic in character. From the temperafure dependence of the magnelic

mmeeeptibility it is concluded that the transition mdet conpldértion favoives the breakdown

of = weak ferromagnetic interaction and a E}w.nge of the subatance inlo oo pardfpagnetic siato. i
NI I UDC: Ga4g,711E !
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